We use the foreign exchange forecasts of the Wall Street Journal poll to compare forecasters' expectation formation process for the exchange rates of the euro and the yen against the U.S. dollar for the period 1999 -2005. We also contrast the expectation formation process with the actual exchange rate process. We find that most forecasters have stabilizing exchange rate expectations, but our results also suggest significant heterogeneity between forecasters. Compared to the forecasters' expectations the actual exchange rate process of the yen/dollar exchange rate is more stable than expected, while the euro/dollar exchange rate exhibit positive autocorrelation. 
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Introduction
Knowing how expectations are formed in the foreign exchange market is crucial to understanding how this market works. In empirical studies of exchange rate models, the joint hypothesis of the validity of the examined model and rational expectation is tested. Hence, one of the reasons why empirical studies often find little empirical support for the investigated exchange rate model could be the violation of the rational expectation assumption in the foreign exchange market. Indeed, a number of studies have raised doubts about the validity of the rational expectations assumption in this market (e.g., Frankel and Froot, 1987a; Frankel and Rose 1995; Menkhoff 1998 Menkhoff , 2001 . Another assumption of traditional exchange rate models is that participants in the foreign exchange market can be viewed as homogenous. However, studies on the micromarket structure suggest that there might be different groups of traders acting in the foreign exchange market. This led several theorists to develop models in which the rational expectation assumption is relaxed and different types of actors in the currency market are considered (e.g., Frankel and Froot, 1987b; DeLong et al., 1990) .
In this paper, we examine the Wall Street Journal (WSJ) poll to compare the characteristics of the expectation formation process in two different foreign exchange markets. The WSJ data enables us to perform this comparison, because a few years ago it started to conduct surveys not only for the euro/dollar market, but also for the yen/dollar market. We therefore apply the results of this survey to shed light on two aspects of the expectation formation process. The first aspect refers to the question whether the same expectation formation process applies to both currencies. The second aspect deals with the question whether there are differences with respect to the homogeneity or heterogeneity of foreign exchange market traders.
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The main advantage of the WSJ data set is that we can observe exchange rate expectations of a large number of individual forecasters and not only the mean or median of a group of forecasters. This feature allows us to analyze both the time series characteristics and the cross-sectional characteristics of the data set by applying panel econometric methods. The possibility to observe individual expectations distinguishes the WSJ data set from other data sets like the one compiled by Reuters and used by Leitner/Schmidt/Bofinger (2003) . Another advantage of the WSJ data set is that the poll has been conducted for several years (since 1989 for the yen/dollar exchange rate and since 1999 for the euro/dollar exchange rate). By contrast, the study of Ito (1990) -who also operates with individual data -covers only the time period May 1985 -June 1987. Hence, the time dimension in Ito (1990) is limited to a two year horizon. The data set of Ito (1990) is updated by Elliott/Ito (1999) and covers the period May 1985 -May 1996. They test whether FX forecasts can be used as a trading rule. Excess profits generated by this rule are on average larger than the profits of a random walk forecast. However, profits that could have been earned are highly variable. This aspect underlines that there is a significant risk in using these strategies.
The remainder of the paper is structured as follows. In the next section, we characterize the WSJ data set. In Section 3, we examine the question whether expectations were formed rationally. In Section 4, we investigate the expectation formation process. In section 5, we compare the characteristics of the expectation formation process in the euro/dollar and the yen/dollar market in more detail. In section 6, we summarize our findings and present some conclusions.
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2 The WSJ data set
The WSJ regularly asks financial market participants to forecast several financial variables for a six month horizon. The survey is published biannually in the beginning of January and July. When the survey was launched in 1981, the focus was on the expected developments of short and long term interest rates. While the survey was initially limited to 12 participants, it increased to a maximum of 64 participants in January 1996 and has been very stable around 55 participants since 1997.
Over time, the number of economic variables covered by the survey increased considerably. For example, since January 1995, survey participants have also been requested to forecast real GDP growth rates and inflations rates.
However, two changes that have been implemented since the launch of the survey are of particular interest for our analysis. First, since 1989, the survey includes a six-month forecast for the yen/U.S. dollar exchange rate.
Second, in mid-1999, the WSJ added a six-month forecast for the euro/U.S. dollar exchange rate.
The WSJ data set has already been used in some other studies, but those focus on other questions than our analysis. Greer (2003) concentrates on the one-year forecast of the 30 year U.S. Treasury bond. He examines whether economists are able to predict the direction of change correctly and finds some evidence that this is indeed the case. Cho and Hersch (1998) analyze whether the characteristics of forecasters contribute to explain the forecast accuracy (i.e., the size of error) and/or the forecast bias (i.e., the sign of the error). While the authors do not find that the characteristics of the forecasters can explain forecast accuracy, some characteristics like the professional experience of the forecasters with the Federal Reserve System seem to be able to explain forecast direction error. Kolb and Stekler (1996) test whether there exists a consensus among WSJ forecasters. The results suggest the existence of a high degree of heterogeneity, so that central moments should not be used as consensus predictions. Eisenbeis, Waggoner and Zha (2002) The WSJ data set has several advantages over other surveys and is, thus, less subject to some of the weaknesses often associated with survey data.
First, the individual forecasts are published together with the names of the forecasters. Given that this allows everybody to evaluate the performance 5 of the individual participants, the goodness of the forecasts can be expected to have an effect of the reputation of the forecasters. This should increase the incentives of the all participants in the survey to submit their very best rather than strategic forecast (see Keane/Runkle 1990) .
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Second, unlike some other surveys, forecasters participating in the WSJ poll do not only submit the direction of the expected exchange rate change, but forecast a specific exchange rate level. Third, the survey data are readily available to the public so that our results can easily be verified.
Tests for rationality of expectations
We begin our analysis by examining the question whether expectations are formed rationally. We follow Ito (1990) , MacDonald and Marsh (1996) , and Elliot and Ito (1999) in applying two criteria: unbiasedness and orthogonality. To investigate whether the forecasts represent unbiased predictors of future exchange rates, we estimate
Unbiasedness prevails if α = 0 and β = 1. In this case, exchange rate changes are not necessarily forecasted accurately, but the forecast errors do not show any systematic pattern. In a first step, we estimate equation
(1) by using a pooled OLS model. The results -summarized in Table   1 -indicate that the constant, i.e., α is significantly different from zero and β is different from unity for both currencies. The results imply that expectations are not an unbiased predictor of the future exchange rate. We also checked whether person specific constants exist by using a fixed effects 1 In contrast to the view of Kean/Runkle (1990), Laster/Bennett/Geoum (1999) develop a model where forecasters are rewarded for forecast accuracy (in statistical terms) as well as by publicity in case of giving the best forecast at a single point in time. As a consequence those forecasters will differ most from consensus forecast whose wages depend most on publicity. 6 model, but the test statistic did not indicated differences between individuals.
The test for orthogonality examines whether forecast errors are unrelated to information on exchange rate changes available at the time of forecasting.
As a representation for the latter we use, for simplicity, the exchange rate change compared to the previous period. Hence, we estimate
Orthogonality implies that α = 0 and β = 0 so that neither a constant nor the exchange rate return of the past period can explain the forecast error. In a first step, we estimated again a pooled OLS model and checked afterwards whether the assumption of a single constant is valid. As the results in Table 2 indicate, both α and β are significantly different from zero for both currencies. In a second step we run a fixed effects model and checked the assumption of a single constant. While the assumption of a single constant is valid in the case of the Yen, this hypothesis is rejected for the euro exchange rate. A Hausman specification test let to the conclusion, that a random effects model is more appropriate than the fixed effects model. As a consequence Specification IV is our preferred specification for the euro exchange rate. However, this finding does not change our argumentation with respect to the orthogonality condition which is neither met in the yen nor in the euro.
Hence, concluding from estimating equations (1) and (2), the forecasts of the participants of the WSJ poll do not seem to support the hypothesis of rational expectations. For this reason, we study in more detail the expectation formation process in the next section. developments. Second, the plot points to a negative slope which means that whenever forecasters expect, say, the yen to appreciate against the U.S. dollar (reflected in a negative value on the horizontal axis) they expect the euro to appreciate against the U.S. dollar too (reflected in a positive value on the vertical axis).
Insert Figure 3 and Table 2 here
We now examine the expectation formation process in more detail. We begin by investigating whether the data support the hypothesis that market participants have extrapolative expectations. Given the structure of the WSJ 8 survey, this would be the case if the expected exchange rate change is a function of the exchange rate developments of the past period, i.e., six months.
More specifically, we estimate the following expectation formation process:
Here, s t and E t denote the log of the exchange rate and the expectation operator at time t, respectively. In addition, subscript i denotes the individual forecaster and the error term. If we find that β is positive this would indicate that whenever the euro, say, depreciates traders expect a further depreciation. In this case, expectations can be said to be destabilizing.
However, if β is estimated negative this would indicate that a depreciation of the euro during the period preceding the time of the forecast leads market participants to expect an appreciation during the next period. In this case, expectations can be said to be stabilizing.
Assuming the same constant for all forecasters, we apply a fixed effects model to estimate equation (1) and show the results for the group of forecasters as a whole in Table 2 . The estimates imply that for the exchange rate of both the euro and the yen, forecasters form mean reversion expectations. Both slope coefficients are significant at the 1 percent level. However, the expected process is somewhat stronger for the euro than for the yen. More specifically, if the euro depreciated by 10 percent during the last six months, forecasters expect a 2.1 percent appreciation over the next 6 months. By contrast, if the yen depreciated by 10 percent in the preceding period forecasters expect only a .7 percent appreciation within the next 6 months. Thus, forecasters anticipate a stronger stabilizing process for the euro than for the yen.
Insert Table 3 here
As a next step of our analysis, we examine the differences in the expectation formation process of individual forecasters. To this end, we apply the same regression as before, but now estimate an individual slope coefficient for each forecaster. In order to present our results in a concise way, we plot the individual slope coefficients for each forecaster in Figure 4 . Each point in this scatter diagram depicts the combination of the estimated individual slope coefficient for the euro (horizontal axis) and for the yen (vertical axis) of one forecaster. The vertical and horizontal dashed line show the estimates for the forecaster group as a whole presented in Table 3 . Figure 4 reveals three main results.
• First, the slope coefficients differ considerably so that currency forecasters can be viewed as heterogeneous. This confirms former research by
Benassy-Quere/Larribeau/MacDonald (2003) . As the variables used (actual and past exchange rate) in the approach are available to all forecasters at virtually no costs, MacDonald and Marsh (1996) would define this as evidence of differences in the forecasting models.
• Second, while most forecasters have a negative slope coefficient and form therefore stabilizing expectations, several of the forecasters are estimated to have positive slope coefficients for at least one currency, some individuals even for both currencies.
• Third, there is a similarity between the slope parameters of individual forecasters and the slope parameters of the group, i.e. their average.
When the slope parameter of the individual forecaster is higher than the group for one exchange rate, it is in most cases also higher than the group average for the other exchange rate. This is indicated by the numbers shown in four areas into which the dashed lines divide individual slope coefficient is, the more accurate is also his forecast.
Insert Figures 5 and 6 here
The relationship between the individual slope coefficients and the forecast accuracy does not hold for the exchange rate of the yen vis-à-vis the U.S.
dollar. As Figure 6 indicates, the forecast error seems to be independent of the slope value.
A more detailed analysis of the forecast errors confirms the impression derived from Figures 5 and 6. Table 4 indicates that the slope coefficient in the euro is significantly different from zero while this is not the case in the yen.
Insert Table 4 here Hence we find two puzzling features:
1. There is a strong relationship between forecasting slope coefficient in the euro and forecast accuracy. However, this relationship is not present in the case of the yen.
2. Forecast accuracy is significantly higher in the case of the yen compared to the euro.
What explains the puzzle that in one exchange rate market, i.e., the dollareuro market, participants with high values of β have shown better forecast accuracy, while such a correlation does not exist for the yen-dollar market?
To get an answer to this question, we examine the actual exchange rate process in the next section.
Actual exchange rate dynamics versus expectation formation process
In this section, we contrast the expectation formation process with the actual exchange rate process. To this end, we first estimate the exchange rate developments as a function of past exchange rate changes, i.e., we estimate Table 5 includes the results and shows that the exchange rate of the euro and the yen exhibit interesting differences. Although we find that the exchange rate is difficult to explain with past realizations of the exchange rates, the estimates point to different characteristics in the dynamics of the two exchange rates. For the exchange rate of the yen, the estimated negative value of β reflects a stabilizing feature so that the yen tends to depreciate after an appreciation during a six-month period and vice versa. This is different in the case of the euro. The exchange rate of the euro exhibits positive autocorrelation in returns as indicated by the estimated positive value of ß.
Hence, once the euro depreciates or appreciates during a six-month period, the process tends to continue in the same direction.
Insert Table 5 here
The findings on the actual exchange rate process are in contrast to the expectation formation process discussed in the previous section. While forecasters as a group use a mean reversion process for both exchange rates, only the yen exhibits such a tendency. Comparing the slope coefficients of the actual exchange rate dynamics with the expectation formation process suggests that the yen followed a stronger mean reversion process than expected by the forecasters. In the case of the euro exchange rate, the actual process exhibits bandwagon characteristics, while forecasters as a group expected a mean reversion for this exchange rate too. Moreover, not only did they use the wrong slope coefficient, but they also used a larger mean reversion coefficient for the euro than for the yen, for which mean reversion occurred. Thus, they strongly misjudged the actual exchange rate process of the euro/dollar, while being pretty close in the yen/dollar.
The results for the actual exchange rate process provide us also with a suggestion why the individual slope coefficients are correlated with accuracy in the euro/U.S. dollar market but such a correlation can not be found for the 13 yen. As illustrated by Figure 4 , forecasters were on average correct in their prediction of the actual exchange rate process of the yen, but virtually all of them underestimated the true exchange rate process of the euro.
Conclusions
In this paper, we use the WSJ poll among economists for the period 1999
-2005 in order to compare the expectation formation processes for the exchange rates of the euro and the yen vis-à-vis the U.S. dollar and contrast them with the actual exchange rate dynamics. In addition, we investigate whether the group of forecasters is homogeneous or rather heterogeneous.
Despite the limited length of the data set, it is not subject to some of the weaknesses often associated with survey data.
Our findings suggest that each individual forecaster applies a similar expectation formation process to the exchange rate of the euro and the yen vis-à-vis the dollar. For both exchange rates, expectations are based on the assumption of a stabilizing behavior. However, we find that the actual developments in the exchange rate follow a different process. The yen exhibits a process with stabilizing features which were stronger than anticipated, while the euro exhibits positive autocorrelation in returns. We also find that forecasters are fairly heterogeneous confirming earlier findings in the literature. Given that the exchange rate of the two currencies did not behave in the same manner, the similarity in the expectation formation process of individual forecasters can explain why forecasters who are successful in their projections of one exchange rate path did not necessarily perform well with respect to the other currency. Note: Standard error in parentheses. *** (**, *) indicates significance on a 1 % (5 %, 10 %) confidence level. Figure 4 shows the relationship between the individual slope coefficients in the Euro and the Yen. The red (dashed) lines result from the expectation formation process and show the mean of the slope coefficient given in Table 3 . The green (solid) lines represent the exchange rate process, estimated in Table 5 . Figure 5 and Figure 6 show the relationship between the individual exchange rate formation process and the individual forecast accuracy. Regression results, presented in Table 4 show a close relationship between the variables under consideration for the Euro, but not for the Yen. Consequently, we only inserted a regression line in Figure 5 . 
